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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable bumps to be 
surely brought into contact with semiconductor wafer 
test terminals at the peripheral edge, of a 
Demiconductor wafer by a method wherein a flexible 
substrate formed of elastic body and possessed of a 
probe terminal is thermally expanded by heating, and 
the periphery of the substrate is fixed with a rigid 
body. 

SOLUTION: A flexible substrate 101. a wiring board 
102, and a rigid ring 103 are heated up to, for 

instance, a temperature of 175* C and then fixed 
together with bonding agent or screws 106. At this 
point, the polyimide-based flexible substrate 101 is 
expanded to be D.24% larger than that at a normal 
temperature, and the wiring board 102 and the rigid 
ring 103 are expanded to be 0.05% larger than those 
at a normal temperature respectively. The flexible 
board 101, the wiring board 102, and the rigid ring 103 
are fixed as kept in this state, and when they are 
cooled down to a normal temperature, the shrinkage of the flexible substrate 101 is 
dominated by the wiring board 102 and the rigid ring 103 high in rigidity, and the flexible 
substrate 101 is pulled outward from around by the rigid ring 103, so that a tensile strain 
caused by an expansion difference 0.19% is induced in the substrate 101. 
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[0 0 5 6] t-fs -^StCtoV^T. 7l^^'>7';l^Sffi 1 

0 1 ^IS^iJttU y^*i 4 OtCSSbfctS. H-^ 1 4 uc 
iiS-r^c^tc<^0Pi!J14U>^'i 4 o%m^o?g^tcljD 

u>^*i 4 0 h7i^^v'7;i'Sts 1 0 1 tcomzm^^ 

^n/crSS-bV^l 4 2tCJ:oTl^i±lL. ^rSS-fev^ 

1 4 2;b^1^ffiL/cSgti:So't. igg^'jffli^a 1 4 4:0^ 

ti-^ 1 4 ncsfi-rm?^i^^JS]-r^ci:tc,:t0P3iJttu>' 
^"1 4 o^Dggt^^y^^n^o 4 ocom^m 

mz^oy\^^>'y^\^s^\ o u^^f-fiitc^iosien^ 

tDT% 7 U^'>7';bSffi 1 0 1 ti*@{J;l?f$tCffi:6^§o 
[0 0 5 7] iiJ14U>^7'l 4 O^cS^bT 1 2 5 T:OftD^ 

^iT/^-^rcif-^. -^JgiiiaiftSSoP^tDi ooxioiSS 
mzJ^OWl^'Jy^' I 4 Olio. 2 3 5%ig?iL. 7b so 
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:^>^r;l/S4S 1 0 1 ^:^mc0. 2 3 5%^\-z>m^ti 

cnic^f?. 7b4^t^7';i/SSi 0 wio. 235 

T 1 2 5XtC*5V^TSyS-r^^^. ^mW'^:LJ^ltQ, 

0 3 5 %ig3i*r^€>T. 7 U^'>7';bSS 1 0 Hi, ^ 

^7ix4^'>7';ug:Ki 0 1 t^mi^^ 2L^^t<Drscomm 

(0. 2 3 5%-0. 0 3 5%)O^';0. 2 

[0 0 5 8] ^j^tc. 4^^{!^'i7x;NOT^^;^>h^tT^ 
T y n - y;^ - F ^ ^ X ^ N ^ om^W^ jg^^ 
=fT^*Po ^O^^. ^^^*»>X>'n:& 1 2 5X:tc:llD^LT 

7b^>^:r>'l'S«l 0 1 \U 
^OfcAt)tC*i)0. 16%^S'r^:6\ 0. 2 3 5%iO?i 

PSD. 55*iSI^*^SSfa^n§ff^tT^oT. 7l^^:>'7' 
;PSSl 0 1 cOBg?iRLf54^(J:^i:^v>o tt^-pT. ^'^V 

[0 0 5 9] mzo^^immz^^^^^-y-h-Yxz^ 
^t. mm^m(otm^i^t\^^yi-^tyy^fi^&w.i o i. 
M7b^>':/;i/Sffi 1 0 I co^^?g^J:(?^^tv^ 

M'JttU V^M 4 0^ijPSaLT7b^'>7';VS1Sl 0 

m&izm'z>m'or:}5<iitiz^^. y^n-zfti-ymu 
[0 0 6 0] r^x yi-^iyyj\^mu 1 0 1 ^SffT^W 

14U 1 4 0 LTti. 5=E5>^PgiJtt^^Sntf 

[0 0 6 1 ] (^3 ommmm) msi^t. :^mn(om 3 
(D^mBmiz^^^-:fu~yt)- ]^(om^mx^^o 

[0 0 6 2] ^8tc4ot^T, 1 5 1 ityu^iyyjvm 
m.. 1 5 2irM^m(o^y5^^m.zsi:,iy-h. \ 5 3it 

^'^^^y.-b-P.r^^mmWi. 1 5 4tj:S i :b^6>^§^ 
ag{*^x;N, 1 5 5ti4^2g{*:'>x>'M 5 4*{^}f-r^^iJ 
1 5 6 h 1 5 2 

1 5 7t^^^»^x/M 5 4tCffM^ nfc/^;/ h\ 

1 5 9(i7b4^'>7';USffil 5 llzm&trifz^^^fX 

[0 0 6 3] [^9 (a) . (b) (i:^ 3 O^ffim^tC^ 
(a) . (b) IZ^l^X. 1 6 I lt±^m. 1 6 2tJ:T 

^m. 1 6 3it±^m 1 6 1 izMisb^^nrcm'&w. i 
e 4itT±mi ezirzm^'^tntcm^w. i6 5^iA 

u/N i 1 6 6ii:A u/N i :i<-;l/ 1 6 5 

^^n/iv-'j D-vzfA. 1 6 7 (^±^§y 1 6 1 iztm 



(7) 



^mW- 1 0- 1 8 9 6 7 0 



[0 0 6 5] ^-f. ^9 (a) iC^.-r^viC. nAi^- 

hmmmcD±^m 1 6 1 rut^m i e z^m^^-t^o 
amount Lntnmiii^unomm^m^mi^^o 

±&m. 1 6 1 RZST^m 1 6 2lz^lf^mHcti\^-t^ 
5A^fflO?\tC^tt{* 1 6 3, 1 6 4 ^misb^tSo 

1 6 1 izmf^m^i^ 1 6 3 ^m^j^^ts^^Rxs^tDm io 
mmm(D^^^o^mts^'?izm^r^o ±^mi e 

^^^A^a^T 5 0 0 M m. ^(Oi^O^^X* 2 0 0 ^imt 
— [-O-0-6-6-]^lc^*®fb<Or&^-y-3— ->n*-i^l-6-6-c|3^^^ 



Pfi^MomW^ii^t LTOA u/N i >■}<— ;b i 6 5^Wl 

&t^rzh(o^±^mi 6 1 tT^m i e 2 tx-^ifr 

Au/N i vi-C— ;H 6 5 LLXlt. 1 0/imO 
N i r^-jVOmmzmi //mCD^y 'y^^^SgLfc^cO^ 

mi^^^m^iz^-ormm^-^x^o <z(o<^'yizt^t. 

i^Un-yd-i^ 1 6 e^lzmiLtcAuyN i 
6 5 It. '±^m 1 6 1 RUT^m 1 6 2 ti:Sa6iAt nfc 
.Sai4{*1 6 3. 1 6 40S!^tcJ;t). cn^^ISi*] 6 

3, 16 4^±:^mmt'^^^vizmmzm^w^m'^n 
cto^.. 1 6 1 Rxrr&m i eziz 

W)^^^^t. A u/N i 6 5ti<J:t)3 

mmm^n^c a u/n i 1 e 5 ^^Rff^fT^fig 

-^^t. ^7?'&^md"A>'-h 1 5 2 (1^9 (b) ^# 30 

[0 0 6 7] ^9 it:) iZTTs-rJ^viz. T^Mi 
6 2 0^14i*l 6 4^WL±tfT. T^gy 1 6 2ir^7?, 

s^iirf Av'- h 1 5 2 t^mmt^^o 

[0 0 6 8] :klz. -fe-5^^X:6^6^^iBf^S^gl 5 3 

izm^'^tirziiLm^t>-^m(Dmmz±±M i 6 i (d^b 

1 6 7;^^^LTiH?aSffi 1 5 3^±^m 1 6 nc^L 
rT^'^:?^>ht^Ctlz^fO. m^m^l 5 3H:M73 
'&^Sd'A>'-h 1 5 2^§i0f^fttSo ^Ott. mtt^* 

1 6 3^WLTtf§c:i:tCctD, M:^'a^SzrA^— h 4o 
1 5 2:5^0^?^^^.! 5 3^±&m 1 6 1 ti^^ngmt"^ 

[0 0 6 9] 'Mz. '^^mizmLrzy5mz^oi'^i^tn 
rzy\y^i^y;imiiR 1 5 1 ^my5^mm:nL,iy- h i s 
zRummmm i s sizttLXT'^-f ?^>h tmoni^f 

[0 0 7 0] j-:^T. m3(Dnmmmizgi,:bzfn^r±}- 
h'^m\^^rzumy5mzr:>i^xm8^mMLrj:t)'^ibmm-r 

[0 0 7 1] t-r\ :7^D-r;^-FOi5SiS=!S 1 5 3;6^ so 
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(gi^-^^-f) Ri^imm (n^^-f) ^ts^-rso 
[0 0 7 2] :kiz. \ s\t. ggyito 

1 5 b\z^':>X^n'^nfz^mW^:XL;\\ 5 At 
^T^^:^>hLX. yiy^iyr)Vm^l 5 \ (D^'^^y 
1 5 9 t^mW^Ji^\ 1 5 4 (D.'^y K 1 5 7 
tT'Sr^o CiOfig,^ ^v'^VT'l 5 9 tc^l^2 0 gO^^S:^^ 
ijDb§<^: ^ tC«lfS 1 5 SiS^tfSa^Sffi 1 5 3 ^WjEI" 

^^^«i 5 sRzsmmm^ 1 5 3tci]D^e>n/i:WjE 

myo^mm:nI^iy~h 1 5 2£0[H]di?^4^tCJ:oT 

5^^^< 1 5 ggp^tco^f^^T^o cniz^ 

0. ^7?1i^mz3Ai^-M 5 2tiA u/N i 

6 5:^3^^i6aA^nfcat*c^tc4ba^T*^2 0%tD^77lR3O 

^^^gtt^o /^vn 5 9 ^>'^y K 1 5 7 t(OZ3>^ 



mm 1 5 3m^om'Bi&mm^^^. ^^^y^i 590^^ 

*y K 1 5 7^^0#V^iA^^^;^5i^^c•r^c 

[0 0 7 3] :iKiz. ^mw^jL^\ 1 5 4 xim±»^u 
mmmm^mcro tummcomr^ (25^) B#^cs,r-r 

ISIT^O. I 6%. '^^^^^t-^rj::^mmmi 5 
3RlfS if^-'^rji^^mW't^ji/W 5 4X0. 0 3 5 % 
^^^o CCDfzib. 8-l'>^c0^^i*'>x/M 5 4tc;fe 
t:^^t1^/^^i:Jl^'^^CDP^T7U^f>:r;L.Sffi 1 5 I Iz 

j^LT 1 2 5 timommmmm^b'i^i^xL^^o 
[0 0 7 4] Lio^Lrji-b^^. yiy^i^rjvm^i 5 \ 
it. y'^:y:fi 5 9ic^^x^mw^j:.^^i 5 Aiznut 
tte>n/-cm^TS^/c^. y\^^iyy?ummi 5 1 

^ft-^x^l 5 4 irCDF^Ogi^^^Mti. 

gisi 5 1 tu4bHts>'^>n 5 9m±(om(om^ 1 5 6 

tC^oTM^n^o CCOtzib. ^mW^X.^\l 5 4(0 

mmmzt6i^x^j^y k 1 5 7 ^^'^^n 5 9 

[0 0 7 5] :^ac, tUiS^OcfcatcLTS^^n/'crD- 

¥Ru^^mi^^:i^^Mz. mmmm 1 5 3 (o^mm 
izmm-^nrzmmxitmwM^ommME:^itm^^w 
tuLTz^^rnxMrM^iztoif^um^'ar^'^o co^.. m^ys 
'&^m'SrrAe/-h 15 2ti 1 %mmMmt^t\ 

142im'ft:3A'>-h 1 5 2ti:?|§i (ESI) §114^:6^0. 
1 4 kg/mm^ T$.-oTl^^tC/jN^ < pigW^H^-r C 
^^b'^Tt^iSSSS^ 1 5 3tC@^^nTV>^fc^. 

h 1 5 2(ommmz^^^mtmm 

m\ 5 3\Z^K>^^\Z^MX^^o 

[0 0 7 6] i^x±tmi.fz^o\z^ m3omimm\'Z». 
zt. m^^^t^mm^i s 3 tt^^r^^cox. 

mmitlZt^LXt/'i^':/! 5 9 t^^y K 1 5 7 tOiiim 



(8) 



^mW- 1 0- 1 8 9 6 7 0 
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5 7 tcomiz^m^<^EEti^i'^m'^'^^ctff^-vt^ 
[0 0 7 7] ^3 0^sg^gl^^c^3u^T^i. ^T^tt^ 

1 5 ztyu^i^yjim^i 5 1 t^mm'^icwmt^ 

fc*i)Ct^aiftST^<Tt<J:V\ ^lii7)iSSiS;K 1 5 3 

i:7 ix'^'>:/;bg^ 1 5 1 (Dii^=^^mtt'^mj^mmiu.n 

A) ^^V^^C^tT't^o 20 

[0 0 7 8] t/c. 7U4^'>:/;bS« 1 5 1 
tCit-^TMT^Ii^mrflxV— h 1 5 ZCDtmmWi^^mi^'^ 
/h^l^^-a-T*^. ^8tC5^'rJ:^^t:^:'^^^^l 5 8^ 

•r§i:^^tc7b^>^r;L'g^i 5 i±coi^mm c^4tc 
i^^v-y^i^gsi 5 i±(Dmmmtmyj^mm::ii^>'- 

h 1 5 2 i:^ctt)j[^:v^MiaT^ii^•^^^:i:^Cci:0. :^ 

[0 0 7 9] (^4 0^fiHffJ®) miO (a) ^2trf§B^ 30 
[0 0 8 0] HI 0 (a) tc4ol^T. 15 3{^-t5^^ 
« 1 5 3:&0'S7u14^llai^'>- h 1 5 2 0Sig7?S. 

:^tf ^JL^^t mmmm t (ommyDmiz-oi^r ^ m 

[0 0 8 1] m4(o^mBmcowmt. MT^is^md-A 
v^-h 1 5 2±tc>'^^^7'i 7 o^mmzmifrzj^x*& ao 
a7?14^mrrA'>- h 1 5 2 o^^yy 1 7 0 ti. A 

u/N i :^^^-;l/OA u ;^ *y ^;itD±tCCO?^^ C u^mMM 
[0 0 8 2] ^2i»'j7xMtC?^*r§S^7^ffitCOV'^T 

m3(DmmBmtmmx$>^o 

[0 0 8 3] l:JL±mmLrc^olC. ^ 4 CD^SSm^Hl^o 
V^Tti. my5iimmoL.iy-h l 5 2±^C/^V7"1 70 so 
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[0 0 8 4] M:^tt^mrfAe>-h 1 5 2±^(D/<^ 
>yi 7 0Ofes£(J:. B(nBOcfc9:&^m«l>^'y^tC<-^;K. 

iuntc. Ni. Au. Ag. p hxticneo^^-^^ 

[0 0 8 5] ^tz. MT^IS^mrJAv'-h 1 5 2±^CD 

^^>n 7 oo:>mmt:>^-^^izi'i^r. mio (b) 

v^-h 1 5 2}rZ^lf:^j^l/-f\ 7 OBfi^mmc. itn^ 
:k'^mm (1 0/im-?a+;im) :&Wrs^ilIS (X 

itmrnic^mff^^y^tntzW) \ 7 1 ^mit^^k^x^ 

l^Tt<fct\ C^O^-^. ^^^1 7 Iti:. ^0^5^tX± 

o^»:b^M7?iiaA^'-h 1 5 2mzmibc^nrz^m 

[0 0 8 6] CmstO^SSf^tj) n 1 1 (a) , (b) 

rzm 5 ommmpMcm^ T'n- K^^^LTv^5o 

[0 0 8 7] ^50^ffi?BSI (HI 1 (a) . (b) ) 

I > T i^ti" c ^ tc ^ mm it ^Pfg-r ^ o 

[0 0 8 8] m I (omMmmoy ly^^iyr^vs^ \ 0 1 

RlfSE^S^ 1 0 2 ii^OPa^tc. ^3^^figm^fOM7^14 
mm::^*J^iy-h \ 5 2^fr^-^^^CtiZ^'Z>r. 7U 

4^'>y;bs« 1 0 1 (ommmiz^^Ay ]'t^'^>rt(D 

[0 0 8 9] 

mx't(omm^^nmw\z^':>xmn't^rz^. 

7";l/S© -:!^ ^ ^ 5^^: ^ SoEi^ ^ -ti: 
^C^7b^Tti)OT% 7U4^t-:r;i'St5:b\ m^t-^^i^ 

^^(o\^m^x(om.m.^mmz^\^^xmz^ti'^?i^-^n 
■ofzvmxwmmzu^-^^x\^^rx2-yti- Y^m 

BEi'Dmmizm^-r^chti'^x'^^o 
[0 0 9 0] :^^m\z^^^m2(o-:fU'-'zrti~Y(omm. 
y^miz^^t. m^mzmntnrzyiy=^iyyj\ym^^ 
tm Ltzmz'^mzm-rctiz^oyi^^i^ rjvmmz 

^^<. yi^=^iyy}vmmz^t}m^^m^t-\i^ct 

^m^xcoiSi&mmmz^i^xniz^tim^^'i^'orz^ 
p^xnmmzum-^nx\.^^rx:i~'yij- h'^m^R-o 
mmirzmmt^ctt'^x^^o 



(9) 



10-189670 
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r±f-h'ommmr^ho. (b) it (a) tc^o^t^A- 
mz^ (a) , (b) ltfa-':rtl-h^t^^m»^Ji 

^-Ni: 07 ^ > h ^^T;& -5 / > h LT 

(a) ti^sni. (b) immmr^&^o 
[US] (a) , (b) it^^BMomzommmm^z^ 

^7'n-r;b-K^^t. (a) Itmmim. (b) 
[1^4] (a) - (c) titular 1 O^fflmi^C^^T" 

[^5] (a) ttmimi(ommmmiz^.^-:ra~r±} 

mil mmm i commmmicm^yu-yti-'h^cDy 
[119] (a) , (b) immm3<D^mmmic^.^':/ 
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[H 1 0 ] ( a ) ti*fg0^om 4 O^SSm^tc^^ y a 
-■:/ti-h^(DmmmT&^. (b) iJ:luf2^ 4 O^Sg?B 

[^11] (a) , (b) it^^moDmscommmpMc 

^§7"D-:r;ti-K^^L. (a) t^^j^ftl^ltiaTfe 
0> (b) It Ca) iJ:fet:^^A-A*a<^|ffffi^Tfe:5o 

[111 2] (a) , (b) iritt^co^^mwmmm&^coiik 

1 0 1 yu^i^r^vm^ 
1 0 2 mtmm 

103 ^iJttUV^* 

1 0 4 /^yr 



-i-Q-e— 

1 0 9 numm 

1 4 0 13014 

1 4 1 V:-^ 

1 4 2 r^m^ y-^ 

14 3 iSS^j 

1 4 4 

:l 5 1 

1 5 2 M73l4^l|nA>'-h 

1 5 3 lE^iS® 

1 5 4 4£#{*»>x/N 

1 5 7 n-j F 



:^3] 



(q) 



(b) 




112 



<-> I > > ^ ^ ^ ^ ^> > ^ ^> V ^> I 

111 
112 

113 111 



1 



115 



(c) ^ ^ ^ ^ ^ ; ) > ) > 

1C5 10^ 



(10) 



1tr»B¥ 1 0- 1 8 9 6 7 0 





(12) 



i^gfW 1 0- 1 8 9 6 7 




(13) 



nmW- 1 0- 1 8 9 6 7 0 



